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(57) ABSTRACT

A bladeless fan includes a wind supply device and a first wind
guide device disposed on the wind supply device and having
a loop-shaped space. Airflow 1s created by the wind supply
device, and enters the loop-shaped space. When the airflow
exi1ts the loop-shaped space through an air outlet, surrounding
air 1s forced to tlow through a tflow guide channel 1n the first
wind guide device to combine with the air flowing from the air
outlet, so as to increase the amount and speed of the airtlow.

9 Claims, 6 Drawing Sheets
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1
FAN

CROSS-REFERENCE TO RELAT.
APPLICATION

T
.

This application claims priority of Taiwanese Application
No. 101108481, filed on Mar. 13, 2012.

BACKGROUND OF THE INVENTION

10

1. Field of the Invention

This mvention relates to a fan, and more particularly to a
bladeless fan.

2. Description of the Related Art

Bladeless fans have been used for safety purposes. Typi- 15
cally, a conventional bladeless fan has a loop-shaped air outlet
of a relatively small width, and thus cannot provide sufficient

amount and speed of airtlow.

SUMMARY OF THE INVENTION 20

Theretfore, the object of this mvention 1s to provide a fan
that can 1increase the amount and speed of the airtlow created
thereby.

According to this invention, there 1s provided a fan com- 25
prising;:

a wind supply device including a hollow base, a blade
disposed within the base, and a motor disposed within the
base for rotating the blade to create an airtlow, the base having
a wind supply opening permitting the airflow to exit the base 30
therethrough; and

a first wind guide device disposed on the base of the wind
supply device and including a first outer loop-shaped wall that
1s disposed around a first axis and that has opposite front and
rear peripheries, a first inner loop-shaped wall surrounded by 35
the first outer loop-shaped wall and secured to and extending,
from the front periphery of the first outer loop-shaped wall
toward the rear periphery of the first outer loop-shaped wall,
and a first wind guide wall secured to and extending from the
rear periphery of the first outer loop-shaped wall toward the 40
first inner loop-shaped wall, the first inner loop-shaped wall
having a distal end portion adjacent to the rear periphery of
the first outer loop-shaped wall and extending away from the
first axis, the first outer loop-shaped wall further having a
distal end portion extending from the rear periphery of the 45
first outer loop-shaped wall and between the distal end por-
tion of the first inner loop-shaped wall and the first wind guide
wall, the first outer and 1nner loop-shaped walls cooperating,
to define a first loop-shaped space 1n fluid communication
with the wind supply opening and permitting the airtlow to 50
enter thereinto, the first loop-shaped space having a first air
outlet disposed between the distal end portions of the first
outer and inner loop-shaped walls and permitting exit of the
airtlow therefrom, the first wind guide wall cooperating with
the distal end portion of the first outer loop-shaped wall to 55
define a first flow guide channel, the first wind guide wall
having a front end disposed 1n front of the distal end portion
ol the first outer loop-shaped wall, and a plurality of first air
inlets that are angularly spaced apart {from each other, that are
adjacent to the rear periphery of the first outer loop-shaped 60
wall, and that are 1n fluid communication with the first flow
guide channel, the first flow guide channel having a first wind
increasing opening that 1s disposed at an end thereof distal
from the first air inlets and that 1s in fluid communication with
the first air outlet so that, when the airflow occurs 1n the first 65
loop-shaped space, surrounding air 1s forced to enter the first
flow guide channel through the first air inlets and exit the first

2

flow guide channel through the first wind increasing opening
to combine with the air tlowing from the first air outlet.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of this imvention
will become apparent 1n the following detailed description of
a preferred embodiment of this invention, with reference to
the accompanying drawings, in which:

FIG. 11s aperspective view of the preferred embodiment of
a fan according to the invention.

FIG. 2 1s a fragmentary sectional view of the preferred
embodiment;

FIG. 3 1s a fragmentary, exploded perspective view of the
preferred embodiment, 1llustrating a first wind guide device,
a second wind guide device, and a third wind guide device;

FIG. 4 1s a fragmentary, partly sectional view of the pre-
terred embodiment, illustrating the first, second, and third
wind guide devices;

FIG. 5 1s an enlarged view of one portion of FIG. 4, 1llus-
trating the first and second wind guide devices; and

FIG. 6 1s an enlarged view of another portion of FIG. 4,
illustrating the second and third wind guide devices.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 1 and 2, the preferred embodiment of a

fan according to this invention includes a wind supply device
1, a first wind guide device 2, a second wind guide device 3,
and a third wind guide device 4.
The wind supply device 1 1s used for creating an airtlow,
and includes a hollow base 11, a blade 12 disposed within the
base 11, and a motor 13 disposed within the base 11 and
operable for rotating the blade 12. The base 11 has a plurality
of intake air ports 111 disposed at a bottom portion thereof
and permitting entry of air, and a wind supply opening 112
disposed at at top portion thereof and permitting exit o the air.
During use, when the motor 13 1s operated to drive rotation of
the blade 12, surrounding air enters the intake airports 111,
and subsequently tlows upwardly out through the wind sup-
ply opening 112.

The wind supply device 1 further includes a filtering cotton
14, a filtering net 15 made of active carbon, a UV lamp 16, a
heater 17 disposed above the UV lamp 16 for heating the
airflow, and a carbon brush unit 18 for generating negative
ions. As such, before the airflow exits the wind supply device
1, dust can be filtered, germs can be killed, and odor and
harmiul substances can be eliminated. Consequently, purified
air can be supplied by the wind supply device 1. If necessary,
the purified air may be heated by the heater 17 to form hot
wind.

In this embodiment, the first wind guide device 2 1s dis-
posed rotatably on and above the base 11 of the wind supply
device 1, the second wind guide device 3 1s disposed rotatably
on and above the first wind guide device 2, and the third wind
guide device 4 1s disposed on and above the second wind
guide device 3. The punified air 1s split to exit from the first,
second, and third wind guide devices 2, 3, 4.

With further reterence to FIGS. 3, 4, and 5, the first wind
guide device 2 1s loop-shaped, and includes a first outer loop-
shaped wall 21 disposed around a first axis 20, having front
and rear peripheries 212, 213 opposite to each other along the
first axis 20, a first inner loop-shaped wall 22 surrounded by
the first outer loop-shaped wall 21 and secured (e.g., welded)
to and extending inclinedly from the front periphery 212

toward the rear periphery 213, a first wind guide wall 23
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surrounded by the first outer loop-shaped wall 21 and secured
(e.g., welded) to and extending from the rear periphery 213
toward the first inner loop-shaped wall 22, and a first flow-
splitting wall 24 secured (e.g., welded) to and extending from
the first inner loop-shaped wall 22 1n a direction away from
the first axis 20 and connected between the first outer and
inner loop-shaped walls 21, 22.

The first inner loop-shaped wall 22 has a distal end portion
221 adjacent to the rear periphery 213 and extending away
from the first axis 20. The first outer loop-shaped wall 21 has
a distal end portion 211 extending from the rear periphery 213
toward the first axis 20 and between the distal end 221 of the
first inner loop-shaped wall 22 and the first wind guide wall
23.

The first outer loop-shaped wall 21 cooperates with the first
inner loop-shaped wall 22 and the first tlow-splitting wall 24
to define a first loop-shaped space 25 1n fluid communication
with the wind supply opening 112 (see FI1G. 2) and permitting,
entry of the airflow. The first loop-shaped space 25 1s divided
by the first flow-splitting wall 24 into a first main tlow space
portion 251 and a first branch flow space portion 252, and has
a first air outlet 253 disposed between the distal end portions
211, 221 of the first outer and iner loop-shaped walls 21, 22,
so as to permit exit of the aiwrflow out of the first main tlow
space portion 251 therethrough.

The first wind guide wall 23 cooperates with the distal end
portion 211 of the first outer loop-shaped wall 21 to define a
first flow guide channel 231 therebetween. The first wind
guide wall 23 has a plurality of first air inlets 232 that are
angularly spaced apart from each other and that are disposed
in proximity to a junction between the first wind guide wall 23
and the rear periphery 213 of the first outer loop-shaped wall
21. The first air inlets 232 are 1n fluid communication with the
first flow guide channel 231. The first flow guide channel 231
has a first wind increasing opening 233 at an end thereot distal
from the first air inlets 232, and 1s adjacent to and 1n fluid
communication with the first air outlet 253.

The second wind guide device 3 1s similar 1n construction
to the first wind guide device 2, and also includes a second
outer loop-shaped wall 31 disposed around a second axis 30
and having opposite front and rear peripheries 312, 313, a
second 1mner loop-shaped wall 32 surrounded by the second
outer loop-shaped wall 31 and extending inclinedly from the
front periphery 312 toward the rear periphery 313, a second
wind guide wall 33 surrounded by the second outer loop-
shaped wall 31 and extending from the rear periphery 313
toward the second 1nner loop-shaped wall 32, and a second
flow-splitting wall 34 extending {rom the second nner loop-
shaped wall 32 1n a direction away from the second axis 30
and connected between the second outer and inner loop-
shaped walls 31, 32.

The second inner loop-shaped wall 32 has a distal end
portion 321 adjacent to the rear periphery 313 of the second
outer loop-shaped wall 31. The second outer loop-shaped
wall 31 has a distal end portion 311 extending curvedly
between the distal end portion 321 of the second 1nner loop-
shaped wall 32 and the second wind gmde wall 33. The
second outer loop-shaped wall 31 cooperates with the second
inner loop-shaped wall 32 and the second tlow-splitting wall
34 to define a second loop-shaped space 35 therebetween.
The second loop-shaped space 35 1s divided by the second
flow-splitting wall 34 1nto a second main tlow space portion
351 and a second branch tlow space portion 352, and has a
second air outlet 353 disposed between the distal end portions
311, 321 of the second outer and inner loop-shaped walls 31,
32 and 1n fluid communication with the second main flow
space portion 351. The second wind guide wall 33 cooperates
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with the distal end portion 311 of the second outer loop-
shaped wall 31 to define a second tlow guide channel 331. The
second wind guide wall 33 has a plurality of second air inlets
332 angularly spaced apart from each other and disposed 1n
proximity to a junction between the second wind guide wall
33 and the rear periphery 313 of the second outer loop-shaped
wall 31. The second air inlets 332 are 1n tluid communication
with the second flow guide channel 331. The second flow
guide channel 331 has a second wind increasing opening 333
adjacent to and 1n fluid commumnication with the second air
outlet 353.

With further reference to FIG. 6, the third wind guide

device 4 1s similar in construction to the second wind guide
device 3, and also includes a third outer loop-shaped wall 41
disposed around a third axis 40 and having opposite front and
rear peripheries 412, 413, a third 1inner loop-shaped wall 42
surrounded by the third outer loop-shaped wall 41 and
extending inclinedly from the front periphery 412 toward the
rear periphery 413, and a third wind guide wall 43 surrounded
by the third outer loop-shaped wall 41 and extending from the
rear periphery 413 toward the third inner loop-shaped wall 42.

Unlike the second wind guide device 3, a top end of the
third wind guide device 4 1s not connected to any additional
wind guide device, so that it 1s not necessary for the third wind
guide device 4 to be provided with means for splitting the
airflow entering the third wind guide device 4. For example,
no flow-splitting wall 1s mcluded in the third wind guide
device 4.

The third inner loop-shaped wall 42 has a distal end portion
421 adjacent to the rear periphery 413 of the third outer
loop-shaped wall 41. The third outer loop-shaped wall 41 has
a distal end portion 411 extending curvedly between the distal
end portion 421 of the third inner loop-shaped wall 42 and the
third wind guide wall 43. The third outer and 1nner loop-
shaped walls 41, 42 cooperate to define a third loop-shaped
space 43 therebetween. The third loop-shaped space 45 has a
third air outlet 453 disposed between the distal end portions
411, 421 of the third outer and 1nner loop-shaped walls 41, 42.
The third wind guide wall 43 cooperates with the distal end
portion 411 of the third outer loop-shaped wall 41 to define a

third flow guide channel 431. The third wind guide wall 43

has a plurality of third air inlets 432 angularly spaced apart
from each other and disposed in proximity to a junction
between the third wind guide wall 43 and the rear periphery
413 of the third outer loop-shaped wall 41. The third air inlets
432 are in fluidd communication with the third flow guide
channel 431. The third flow guide channel 431 has a third
wind increasing opening 433 adjacent to and in fluid commu-
nication with the third air outlet 453.

With particular to FIGS. 4, 5, and 6, during use, when the
airflow created by the wind supply device 1 (see FIG. 1)
enters the first loop-shaped space 25, 1t 1s divided into two
portions so that the two portions tlow respectively into the
first main and branch flow space portions 251, 252. The air
entering the first branch flow space portion 252 continues to
flow into the second loop-shaped space 335, while the air
entering the first main flow space portion 251 flows out of the
first wind guide device 2 through a space between the distal
end portion 211 of the first outer loop-shaped wall 21 and the
first inner loop-shaped wall 22. When air flows forwardly
from the first air outlet 233, according to Bernoulli Principle
stating that pressure increases when speed reduces, surround-
ing air 1s drawn 1nto the first tlow guide channel 231 through
the first air inlets 232, and 1s combined with the air tlowing
from the first air outlet 253 when flowing forwardly from the
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first wind increasing opening 233. As aresult, the amount and
speed of the airflow exiting the first wind guide device 2 are
increased significantly.

Similarly, air flows from the first wind guide device 2 mnto
the second main and branch flow space portions 351, 352 in
the third wind guide device 3. Subsequently, the air entering
the second branch space portion 352 continues to tlow into the
third loop-shaped space 45, and the air entering the second
main space portion 351 tlows forwardly out of the second air
outlet 353, such that surrounding air 1s forced into the second
air inlets 332 and tlows through the second tlow guide channel
331 to combine with the air flowing out of the second air
outlet 353.

The air entering the third loop-shaped space 45 tlows out of
the third wind guide device 4 through the third air outlet 453.
When air flows forwardly from the third air outlet 453, sur-
rounding air 1s also forced to flow into the third wind guide
device 4 to thereby combine with the air flowing forwardly
out of the third air outlet 353.

If desired, any of the first, second, and third wind guide
devices 2, 3, 4 can be rotated by 180° to provide a rearward
airtlow.

In this embodiment, the volume ratio of the first main flow
space portion 251 to the first branch space portion 252 1s 1:2,
and the volume ratio of the second main flow space portion
351 to the second branch space portion 352 1s 1:1. As such,
one third of the air entering the first wind guide device 2 flows
out of the first air outlet 253, and two thirds of the air entering
the first wind guide device 2 flows 1nto the second wind guide
device 3. Thereafter, one half of the air entering the second
wind guide device 3 tlows out of the second air outlet 353, and
the other half of the air entering the second wind guide device
3 flows 1nto the third wind guide device 4 and out of the same
through the third air outlet 453. Consequently, the amount of
the airflow exiting the second wind guide device 3 1s the same
as that of the airtlow exiting the third wind guide device 4.
Alternatively, these volume ratios and the number of the wind
guide devices 2, 3, 4 may be changed. I1 only the first wind
guide device 2 1s provided, the first tlow-splitting wall 24 can
be omitted. Or, 1f only the first and second wind guide devices
2, 3 are provided, the second flow-splitting wall 34 can be
omitted. In addition, at least one wind guide device may be
added.

In view of the above, the fan of this mnvention can provide
airtlow through the first, second, and third wind guide devices
2. 3, 4 1n such a manner that, when the airflow exits the first,
second, and third wind guide devices 2, 3, 4, surrounding air
1s drawn 1nto the first, second, and third wind guide devices 2,
3, 4 to combine therewith, thereby increasing the amount and
speed of the airflow exiting the fan. Thus, the object of this
invention 1s achieved.

With this mmvention thus explained, 1t 1s apparent that
numerous modifications and variations can be made without
departing from the scope and spirit of this mvention. It 1s
therefore intended that this invention be limited only as indi-
cated by the appended claims.

I claim:

1. A fan comprising;

a wind supply device including a hollow base, a blade
disposed within the base, and a motor disposed within
the base for rotating the blade to create an airflow, the
base having a wind supply opening permitting the air-
flow to exit the base therethrough; and

a first wind guide device disposed on the base of the wind
supply device and including a first outer loop-shaped
wall that 1s disposed around a first axis and that has
opposite front and rear peripheries, a first inner loop-
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shaped wall surrounded by the first outer loop-shaped
wall and secured to and extending from the front periph-
ery of the first outer loop-shaped wall toward the rear
periphery of the first outer loop-shaped wall, and a first
wind guide wall secured to and extending from the rear
periphery of the first outer loop-shaped wall toward the
first inner loop-shaped wall, the first inner loop-shaped
wall having a distal end portion adjacent to the rear
periphery of the first outer loop-shaped wall and extend-
ing away from the first axis, the first outer loop-shaped
wall further having a distal end portion extending from
the rear periphery of the first outer loop-shaped wall and
between the distal end portion of the first inner loop-
shaped wall and the first wind guide wall, the first outer
and 1nner loop-shaped walls cooperating to define a first
loop-shaped space in fluid communication with the wind
supply opening and permitting the airflow to enter there-
into, the first loop-shaped space having a first air outlet
disposed between the distal end portions of the first outer
and 1nner loop-shaped walls and permitting exit of the
airflow therefrom, the first wind guide wall cooperating
with the distal end portion of the first outer loop-shaped
wall to define a first tlow guide channel, the first wind
guide wall having a front end disposed 1n front of the
distal end portion of the first outer loop-shaped wall, and
a plurality of first air inlets that are angularly spaced
apart from each other, that are adjacent to the rear
periphery of the first outer loop-shaped wall, and that are
in fluid communication with the first flow guide channel,
the first flow guide channel having a first wind increas-
ing opening that 1s disposed at an end thereof distal from
the first air inlets and that 1s 1n fluid communication with
the first air outlet so that, when the airflow occurs 1n the
first loop-shaped space, surrounding air i1s forced to enter
the first flow guide channel through the first air inlets and
exit the first flow guide channel through the first wind
increasing opening to combine with the air flowing from
the first air outlet.

2. The fan as claimed 1n claim 1, wherein the first wind
guide device 1s disposed rotatably on and above the base of
the wind supply device.

3. The fan as claimed 1n claim 1, wherein:

the first wind guide device further includes a first flow-

splitting wall secured to and extending from the first
iner loop-shaped wall 1n a direction away from the first
axis and connected between the first outer and inner
loop-shaped walls, so as to divide the first loop-shaped
space mto a first main flow space portion and a first
branch tlow space portion, the first air outlet being in
fluid communication with the first main flow space por-
tion; and
the fan further comprises a second wind guide device
disposed on and above the first wind guide device, the
second wind guide device including a second outer
loop-shaped wall that 1s disposed around a second
axis and that has opposite front and rear peripheries,
and a second inner loop-shaped wall surrounded by
the second outer loop-shaped wall and secured to and
extending from the front periphery of the second
loop-shaped wall toward the rear periphery of the
second outer loop-shaped wall, the second 1nner loop-
shaped wall having a distal end portion adjacent to the
rear periphery of the second outer loop-shaped wall
and extending away from the second axis, the second
outer loop-shaped wall further having a distal end
portion extending from the rear periphery of the sec-
ond outer loop-shaped wall toward the second axis
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and spaced apart from the distal end portion of the
second 1nner loop-shaped wall, the second outer and
inner loop-shaped walls cooperating to define a sec-
ond loop-shaped space 1n fluid communication with
the first branch tlow space portion and permitting the
airflow to enter thereinto, the second loop-shaped
space having a second air outlet disposed between the
distal end portions of the second outer and 1nner loop-
shaped walls and permitting exit of the airflow out of
the second loop-shaped space therethrough.

4. The fan as claimed 1n claim 3, wherein the second wind
guide device further includes a second wind guide wall sur-
rounded by the second outer loop-shaped wall and secured to
and extending from the rear periphery of the second outer
loop-shaped wall toward the second inner loop-shaped wall,
the second wind guide wall being spaced apart from and
adjacent to the distal end portion of the second outer loop-
shaped wall and cooperating with the distal end portion of the
second outer loop-shaped wall to define a second tlow guide
channel, the second wind guide wall having a front end dis-
posed 1n front of the distal end portion of the second outer
loop-shaped wall, and a plurality of second air inlets that are
angularly spaced apart from each other, that are adjacent to
the rear perlphery of the second outer loop-shaped wall, and
that are 1n fluid communication with the second flow gu1de
channel, the second flow guide channel having a second wind
increasing opening that 1s disposed at an end thereof distal
from the second air inlets and that 1s 1n fluid communication
with the second air outlet so that, when the airflow occurs 1n
the second loop-shaped space, surrounding air 1s forced to
enter the second flow guide channel through the second air
inlets and exit the second flow guide channel through the
second wind increasing opening to combine with the air flow-
ing from the second loop-shaped space.

5. The fan as claimed 1n claim 4, wherein the first wind
guide device 1s disposed rotatably on and above the base of
the wind supply device, and the second wind guide device 1s
disposed rotatably on and above the first wind guide device.

6. The fan as claimed 1n claim 3, wherein:

the second wind guide device further includes a second

flow-splitting wall secured to and extending from the
second mner loop-shaped wall 1n a direction away from
the second axis and connected between the second outer
and inner loop-shaped walls, so as to divide the second
loop-shaped wall 1nto a second main flow space portion
and a second branch tlow space portion, the second air
outlet being 1 fluud communication with the second
main flow space portion; and

the fan further comprises a third wind guide device dis-

posed on and above the second wind guide device, the
third wind gmide device including a third outer loop-
shaped wall that 1s disposed around a third axis and that
has opposite front and rear peripheries, and a third inner
loop-shaped wall surrounded by the third outer loop-
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shaped wall and secured to and extending from the front
periphery of the third outer loop-shaped wall toward the
rear periphery of the third outer loop-shaped wall, the
third inner loop-shaped wall having a distal end portion
adjacent to the rear periphery of the third outer loop-
shaped wall and extending away from the third axis, the
third outer loop-shaped wall turther having a distal end
portion extending from the rearward periphery of the
third outer loop-shaped wall toward the third axis and
being spaced apart from the distal end portion of the
third 1nner loop-shaped wall, the third outer and inner
loop-shaped walls cooperating to define a third loop-
shaped space 1n fluid communication with the second
branch tflow space portion and permitting the airtflow to
enter thereinto, the third loop-shaped space having a
third air outlet disposed between the distal end portions
of the third outer and inner loop-shaped walls and per-
mitting exit of the airtlow out of the third loop-shaped
space therethrough.

7. The fan as claimed 1n claim 6, wherein the third wind
guide device further includes a third wind guide wall sur-
rounded by the third outer loop-shaped wall and secured to
and extending from the rear periphery of the third outer loop-
shaped wall toward the third inner loop-shaped wall, the third
wind guide wall being spaced apart from and adjacent to the
distal end portion of the third outer loop-shaped wall and
cooperating with the distal end portion of the third outer
loop-shaped wall to define a third flow guide channel, the
third wind guide wall having a front end disposed 1n front of
the distal end portion of the third outer loop-shaped wall, and
a plurality of third air inlets that are angularly spaced apart
from each other, that are adjacent to the rear periphery of the
third outer loop-shaped wall, and that are 1n fluid communi-
cation with the third flow guide channel, the third flow guide
channel having a third wind increasing opening that 1s dis-
posed at an end thereof distal from the third air inlets and that
1s 1n fluild communication with the third air outlet so that,
when the airflow occurs 1n the third loop-shaped space, sur-
rounding air 1s forced to enter the third flow guide channel
through the third air inlets and exit the third flow guide chan-
nel through the third wind increasing opening to combine
with the air tlowing from the third loop-shaped space.

8. The fan as claimed 1n claim 6, wherein the first wind
guide device 1s disposed rotatably on and above the base of
the wind supply device, the second wind guide device being
disposed rotatably on and above the first wind guide device,
the third wind guide device being disposed rotatably on and
above the second wind guide device.

9. The fan as claimed 1n claim 6, wherein a volume ratio of
the first main flow space portion to the first branch tlow space
portion 1s about 1:2, and a volume ratio of the second main

flow space portion to the second branch flow space 1s about
1:1.
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